Supplementary Methods
Synthesis of the Lipid, 3--(dimethylamino)propyl 3,3--bis(linoleyl)propionate, DMAP--BLP, Compound 8 (12Z,15Z) 3--(dimethylamino)propyl 3--((9Z,12Z)--heptadeca--9,12--dien--1--yl)icosa--12,15--dienoate The pKa of the amine headgroup is 6.64 and the ED50 is 0.009 mg/kg for FVII knockdown. Scheme 1 i) Ms--Cl, TEA, DMAP, DCM; ii) NaCN, DMF, 53--72%; iii) DIBAL--H, toluene, 68--69 %; iv) NaBH4, THF/methanol, 86%; v) oxone, DMF, 69%; vi) EDAC, DMAP, DIEA, DCM, 81%. Synthesis of compound 2 To a solution of compound 1 (50 g, 94.45 mmol) in DCM (400 mL) under argon atmosphere was added TEA (53 mL, 378 mmol) and DMAP (1.2 g, 9.5 mmol), and the solution was stirred at room temperature for 5 minutes. The reaction mass was cooled to --5 °C, and a solution of methyl sulfonyl chloride (15 mL, 190 mmol) in DCM (100 mL) was added slowly at temperature below --5°C and then allowed to warm to room temperature. After 30 minutes, the reaction was quenched with ice cold water (20 ml). The organic layer was separated, washed with 1 N HCl (30 mL), water, and brine, dried over sodium sulfate, and evaporated at reduced pressure to obtain the mesylate as a pale yellow liquid (55 g, 95%). 1 H NMR (400 MHz, CDCl3): d 0.89 (t, 6H, J = 6.8), 1.2--1.5 (m, 36H), 1.67 (m, 4H), 2.05 (q, 8H, J1 = 6.8, J2 = 6.8), 2.77 (t, 4H, J = 6.4), 2.99 (s, 3H), 4.71(m, 1H) and 5.36 (m, 8H). This product was used for the next step without any further purification. To a solution of the mesylate (55 g, 90.6 mmol) in dimethylformamide (400 mL) was added sodium cyanide at room temperature. Reaction mixture was heated to 65 °C for 16 hrs. The reaction was monitored by TLC (10% ether--hexane). It was then cooled to room temperature and diluted with 7 volumes of water and extracted with ether (three times 5 volumes). The combined ether layers were washed with water (two times 3 volumes) and brine (two times 3 volumes), dried over sodium sulfate, and evaporated at reduced pressure to obtain the crude product, which was purified by silica gel chromatography using a hexane as eluent yield compound 2 (26.1 g, 53%) as a pale yellow liquid. 1 H NMR (400 MHz, CDCl3): d 0.89 (t, 6 H, J1 = 6 Hz, J2 = 6.8 Hz), 1.29--1.37 (m, 36 H), 1.41--1.49 (m, 2 H), 1.60--1.63 (m, 2 H), 2.05 (q, 8 H, J1 = 6.8 Hz, J2 = 13.6 Hz), 2.78 (t, 4 H, J1 = 6.4 Hz, J2 = 6 Hz), 5. 32--5.41 (m, 8 H) .
Synthesis of compound 3
To a solution of compound 2 (29 g, 54 mmol) in toluene (300 mL) at --60 °C under argon atmosphere was added diisobutylaluminium hydride (108 mL, 108 mmol, 1 M solution in toluene) gradually through a cannula. The solution was stirred for 1 hr at --60 °C. The reaction mixture was then quenched at --60 °C with saturated solution of sodium potassium tartrate, warmed to room temperature, and filtered through a celite bed. The filtrate was washed twice with 500 mL brine, dried over sodium sulfate, and evaporated at reduced pressure to obtain the crude product, which was purified by silica gel chromatography using 3% ether/97% hexane to afford pure product 3 (19.8 g, 68%) as a pale yellow liquid. 1 22.6, 25.6, 27.1, 27.2, 28.9, 29.2, 29.3, 29.4, 29.43, 29.6, 29.7, 31.5, 52.0, 127.9, 128.0, 130.1, 128.0, 130.2, 205.6 . MS calculated for C38H68O 540.52, found 541.54 (M+H).
Synthesis of compound 4
To a solution of compound 3 (10 g, 18.4 mmol) in THF/methanol (1:1, 100 mL) at 0 °C was added sodium borohydride (1.4 g, 37 mmol). The solution was gradually warmed to room temperature and stirred for 1 hr. The reaction was quenched with ice--cold water and extracted with three times with ether (100 ml). The organic layer was washed once with brine (100 mL), dried over sodium sulfate, and evaporated at reduced pressure to obtain the crude product, which was purified by silica gel chromatography using 3% ether/97% hexane to afford pure product 4 (8.7 g, 86%) as pale yellow liquid. 1 1, 22.6, 25.6, 26.9, 27.2, 29.3 29.6, 29.6, 29.7, 30.1 30.9, 31.5, 40.5, 127.9, 130 .1. MS calculated for C38H70O 542.54, found 542.90 (M+).
Synthesis of compound 5
To a solution of compound 4 (215 g, 390 mmol) in DCM (2 L) under nitrogen atmosphere was added TEA (220 mL, 1.58 mol) and DMAP (4.83 g, 39 mmol). The solution was stirred at room temperature. The reaction mass was cooled to --5 °C and a solution of mesyl chloride in DCM was slowly added ensuring that the temperature remained below --5 °C. The solution was allowed to warm to room temperature and stirred for 1 hr. The reaction was then quenched with ice cold water. The organic layer was separated, washed successively with 1 N HCl, water, and brine, dried over sodium sulfate, and evaporated at reduced pressure to obtain the pure product as a yellow liquid (250 g, 96%). 1 HNMR (400 MHz, CDCl3): d 0.89 (t, 6 H, J = 6.8 Hz), 1.2 -1.4 (m, 40 H), 1.65 -1.72 (m, 1 H), 2.05 (dd, 8 H, J = 6.8 Hz, J = 13.6Hz), 2.78 (t, 4 H, J = 6.4 Hz), 3.00 (s, 3 H), 4.12 (d, 2 H, J = 5.6 Hz), 5. 29 -5.43 (m, 8 H) . 13 C NMR (100 MHz, CDCl3): d 14. 0, 22.5, 25.6, 26.5, 27.1, 27.2, 29.2, 29.3, 29.5, 29.6, 29.8, 30.6, 31.5, 37.1, 37.7, 72.4, 127.85, 127.9, 130 .0, 130.1. To a solution of the mesylate in dimethylformamide (1.75 L) was added sodium cyanide (59 g, 1.20 mol) at room temperature under argon. The solution was heated to 65 °C for 16 hrs. The reaction was cooled to 0 °C and added to cold water (6L) with stirring, and the temperature was maintained below 10 °C. The mixture was extracted with diethylether (five times 2 L), and the combined organic layers were washed successively with water and brine, dried over sodium sulfate, and evaporated at reduced pressure to obtain the crude product, which was purified by silica gel chromatography using 1% ether/99% hexane as eluent to yield product 5 (160 g, 72%) as a pale yellow liquid. 1 H NMR (400 MHz, CDCl3): d 0.89 (t, 6 H, J = 6.8 Hz), 1.2 -1.46 (m, 40 H), 1.64 -1.71 (m, 1 H), 2.05 (dd, 8 H, J = 6.8 Hz, 13.6 Hz), 2.32 (d, 2 H, J = 6 Hz), 2.78 (t, 4 H, J = 6.4 Hz), 5. 29 -5.43 (m, 8 H) .
Synthesis of compound 6
To a solution of compound 5 (55 g, 100 mmol) in toluene (500 mL) at --70 °C under argon atmosphere was added diisobutylaluminium hydride (200 mL, 200 mmol, 1 M solution in toluene) gradually through a cannula. The solution was stirred for 1 hr at --70 °C. The reaction mixture was then quenched at --70 °C with a saturated solution of sodium potassium tartrate, warmed to room temperature, and filtered through a celite bed. The filtrate was evaporated at reduced pressure to obtain the crude product. The crude product was dissolved in THF (6 volumes), and 1 N HCl (10 volumes) was added. The solution was stirred for 1 hr at room temperature. Ether was added, and the mixture was transferred to a separatory funnel. The ether layer was washed four times with water (400 mL), then with saturated NaHCO3 solution (200 ml), and finally with brine (200 ml), dried over sodium sulfate, and evaporated at reduced pressure to obtain the crude product, which was purified using 230 x 400 mesh silica gel chromatography with 2% ether/98% hexane as eluent to afford pure product 6 (38 g, 69%) as a pale yellow liquid. 1 H NMR (400 MHz, CDCl3): d 0.89 (t, 6 H, J = 6.8 Hz), 1.2 -1.41 (m, 40 H), 1.89 -1.99 (m, 1 H), 2.05 (dd, 8 H, J = 6.8 Hz, J = 13.6 Hz), 2.32 (dd, 2 H, J = 2.4 Hz, J = 6.4 Hz), 2.77 (t, 4 H, J = 6.4 Hz), 8 H), 9.76 (t, 1 H, J = 2.4 Hz) .
Synthesis of compound 7
To a solution of compound 6 (21 g, 38 mmol) in diethylether (85 mL) and dimethylformamide (125 mL) was added oxone (23.2 g, 38 mmol) at room temperature. The solution was stirred at room temperature for 5 hrs. The reaction was quenched with cold water (500 mL) and extracted five times with ether (150 ml). The combined organic layer was washed successively with water and brine, dried over sodium sulfate, and evaporated at reduced pressure to obtain the crude product, which was purified by silica gel chromatography using 5% ether/95% hexane as eluent to yield the  product 7  as  a  pale  yellow  liquid  (15  g,  69%) . 1 22.6, 25.6, 26.5, 27.2, 27.2, 29.3, 29.4, 29.5, 29.6, 29.7, 29.9, 31.5, 33.8, 34.8, 39.0, 76.7, 77.0, 77.3, 127.9, 130.0, 180.3 . MS calculated for C39H70O2 Cal 570.54, found 570.97 (M+). Synthesis of compound 8 Carboxylic acid 7 (20.00 g, 35.02 mmol) and the alcohol 8 (5.78 g, 56 mmol) were dissolved in dichloromethane (100 mL) under argon. To this mixture EDCI (10.02 g, 1.5 eq.), DMAP (500 mg, 10 mol%), and DIEA (18.25 ml, 3 eq.) were added, and the mixture was stirred overnight. The reaction progress was monitored by TLC (5% methanol in dichloromethane). The reaction mixture was transferred to a separatory funnel, diluted with DCM, and washed with twice water (200 mL). The organic layer was dried over sodium sulfate. Solvent was removed, and the crude product was purified by silica gel chromatography using hexane/EtOAc (30--50%) containing triethylamine as eluent to isolate the product as a colorless, viscous liquid (18.36 g, 81%). 1 H NMR (400 MHz, CDCl3) δ 5.48 - 5.24 (m, 8 H), 4.11 (t, J = 6.5 Hz, 2H), 2.77 (t, J = 6.4 Hz, 4 H), 2.32 (t, J = 6.5 Hz, 2 H), 2.26 -2.17 (m, 8 H), 2.04 (q, J = 6.8 Hz, 8 H), 1.82--1.77 (m 4 H), 1.37--1.36 (m, 39 H), 0.89 (t, J = 6.9 Hz, 6 H). 13 C NMR (101 MHz, CDCl3) δ 173. 84, 130.38, 130.35, 128.15, 128.14, 62.74, 56.54, 45.70, 39.49, 35.32, 34.11, 31.74, 30.15, 29.89, 29.83, 29.77, 29.56, 29.54, 27.45, 27.41, 27.27, 26.94, 26.78, 25.84, 22.78, 14. 28. MS calculated for C44H82NO2 656.6346 (M+H); found 656.6329 (M+H).
